Cognitive control is essential to flexible, goal-directed behavior under uncertainty, yet its underlying mechanisms are not clearly understood. Because attentional functions are known to allocate mental resources and prioritize the information to be processed, we propose that the attentional functions of alerting, orienting, and executive control and the interactions among them contribute to cognitive control in the service of uncertainty reduction. To test this hypothesis, we examined the relationship between cognitive control and attentional functions. We used the Majority Function Task (MFT) to manipulate uncertainty in order to evoke cognitive control along with the Revised Attention Network Test (ANT-R) to measure the efficiency and the interactions of attentional functions. A backwards, stepwise regression model revealed that performance on the MFT could be significantly predicted by attentional functions and their interactions as measured by the ANT-R. These results provide preliminary support for our theory that the attentional functions are involved in the implementation of cognitive control as required to reduce uncertainty, though further investigation is needed.
Introduction
Cognitive control is required for the flexible allocation of mental resources in the service of goal-directed behavior (Badre, 2008; Kouneiher, Charron, & Koechlin, 2009; Miller, 2000; Posner & Snyder, 1975; Solomon et al., 2009) . The terms ''cognitive control'', and ''executive control'' are frequently used interchangeably in the literature. For the purpose of this paper we define cognitive control as the broader construct of information prioritization for goal-driven decision-making (Posner & Snyder, 1975) . Executive control of attention, on the other hand, is defined as a specific component of attention for conflict processing (Posner & Fan, 2008) . Although the term cognitive control is widely used in the literature, how control is achieved is not clearly understood and its underlying mechanisms are not entirely known. In this paper, we present our theory regarding the role of the attentional functions in cognitive control, along with data from a preliminary study investigating the relationship between the attentional functions and cognitive control.
Defining cognitive control
Previous attempts to model cognitive control have resulted in several definitions, which describe cognitive control in terms of performance on specific tasks. For example, the popular conflict monitoring theory (Botvinick, Braver, Barch, Carter, & Cohen, 2001 ) and a recently proposed variant of this theory (Yeung, Cohen, & Botvinick, 2011) are based on performance models of tasks such as the Stroop Color-Word task (Stroop, 1935) and the Eriksen flanker task (Eriksen & Eriksen, 1974) . The guided activation model (Miller & Cohen, 2001 ) is based on a model of the Stroop task, while the error-likelihood model (Brown & Braver, 2005) and its updated version, the prediction response outcome model (Alexander & Brown, 2011) , are based on modified stop-signal and flanker tasks. These models are meant to capture control functions considered to be most relevant to cognitive control, but models of control are disproportionately based on tasks tapping response inhibition. As a result, existing models yield theories of cognitive control whose parameters are constrained to the particular function being measured by the specific tasks in which the theories are grounded. This is clearly problematic for defining an ontology of a construct as heterogeneous as cognitive control (Morton, Ezekiel, & Wilk, 2011; Stout, 2010) , which is not limited to response inhibition, but is also required for complex information processing, which we will later discuss.
Another approach to defining cognitive control is inspired by functional anatomy (Stout, 2010) , with focus predominantly on the anterior cingulate (Botvinick et al., 2001) or prefrontal (Miller & Cohen, 2001 ) cortices, both shown to be associated with tasks widely considered as cognitive control functions. To test anatomical hypotheses, specific tasks known to elicit activation in
